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3663 



-X 



2085-101 

COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 

Responsive to the Office Action dated February 2, 20C9, please amend the 
application as follows: 
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AMENDMENTS TO THE CLAIMS 

L (currently amended) An optical signal processor device foi' use with means (10) 
for optically transmitting an information-carrying signal fS; Sj .:-^r-S-;t ^ ati,d a back- 
propagated pnnip Signal for amplifying said iiifonnation-carryiTig signal , said device 
comprising means ( SQ ^ ^S - ) for suppressing backscattered signals { RS;-RS j.y-fiS3.rRS3^) io- 
the optical transmission means and comprising b e ing charact e riz e d in that it 



an optical propagation medium arranged for being comiected in parallel with 
the optical transmission means 

divertor means (IS^ 20) being arranged for connecting, in parallel, at two 
connection points, the optical propagation medium to the optical transmission means and 
being arranged for diverting to this optical propagation medium, fla ysaid pump signal and 
a Rayleigh backscattering signal propagating in the opposite direction of the information- 
carrying signal in the optical transmission means, 

at least a portion of the means for optically transmitting an infonnation-carrying 
signal extending between the two divertor means, and 

wavelength discrimination means for discriminating between a said pump signal 
ifitea4 ed40"1;> eH^aefc-^ppe^agated-j-Hr4he-^ptig^^ Haa4-a said Rayleigh 

propagation m e dium ^ said discrimination means being conniicted to the optical 
propagation medium, between the two connection points, to suppress the Rayleigh 
bacic$catteri)ag signal by allowing only the" pump signal to pass." . , 



PAGE 6/15*RCVDAT8l25/2009 10:21:04 AM [Eastern Daylight Tiine]*SW:USPT0{FXRF#6*DN^ 



08/25/2009 09:54 2122925391 



EPSTEIN DRANGEL BAZE 



PAGE 07/15 



2. (currently amended) An optical sigiial processor device (44^ according to claim 1, 
characterized in that the divertor means comprise two circulators ^ 8 , 20) , each disposed 
at one of the points of connection of the optical propagation medium to the optical 
transmission means to cause the infonnation-carrying signal to travel in the optical 
transmission means and to cause the back-propagated signals to travel in the optical 
propagation medium between the two circulators. 

3. (currently amended) An optical signal processor device according to claim I, 
characterized in that it fiirther comprises an optical functional mcdule ^34) disposed on 
the optical transmission means (10) between the two circulators ^3-8^0). 

4. (currently amended) An optical signal processor device ^-4) according to claim 3, 
characterized in that the optical functional module (34) compris«is an optical add/drop 
multiplexer for adding and dropping wavelengths and/or an ojtical switch and/or a 
polarization mode dispersion compensator and/or an optical regenei ator. 

5. (currently amended) An optical signal processor device (44) according to any one of 
claims 1 to 4, characterized in that the signal discrimination means (23) comprise a band- 
pass filter centered on the wavelength of the Raman pump sigr al (P) intended to be 
propagated in the optical transmission means (W^. 

6. (currently amended) An. optical signal processor device (AA) according to claim 4, 
characterized in that the signal discrimination means (22) comprist; a Bragg gradng fiber 
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whose reflection wavelength corresponds to the wavelengJi of the Rayleigh 
backscattering signal derived j&om the information-carrying signal. 

7. (currently amended) An optical signal processor device (M^ acc ording to claim 6, for 
use with means (ifl) for optically transmitting a plurality of infomiation-canying signals 
(S-j ., S3, S3 .), which, device is characterized in that the signal discrimination means 
comprise a plurality of Bragg gratings ( 3 2q, 22 h , Q^s) disposed in series with reflection 
wavelengths corresponding to respective wavelengths carrying backscattered signals 
^RS4.r*^~J^) derived from the plurality of infortnation-cairying signals. 

S. (currently amended) An optical signal processor device (44) according to claim 6, for 
use with means (i^ for optjcally transmitting a plurality of infomation-carrying signals 
^4.7^37-^^^ and characterized in that the signal discrimination meaiis comprise an optical 
signal demultiplexer (3^a) adapted to transmit only certain sigt.als of predetermined 
wavelengths and associated with an optical signal multiplexer ^6b). 

9. (currently amended) An optical signal processor device fM> according to claim 8, 
characterized in that the optical transmission means fW) include a line optical fiber and 
the optical propagation mediiun (44) comprises an optical fiber portion. 

10. (currently amended) An optical signal transmission installation comprising a 
distributed Raman amplification system, characterized in that it further comprises an 
optical Signal processor device fM) a.ccordjiig to claim 9- 
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11. (currently amended) An optical signal processor device (14) fb: use with means fi^ 
for optically transmitting a. plurality of information-carrying signals propagating in 
optical transmission means ^i©) at different wavelengths fSL S2., 53) and a plurality of 
backrpropafiated pump signals for amplifying said information- carryins signal, said 
device comprising : 

means (20, 22) for suppressing backscattered signals (RSI, R i S2, RS3> in the optical 
iTansralssion means (W), 

an optical propagation medium fl^, and 

divertor means f lS, 20) arranged for connecting, in parallel, at two connection 
points, the optical propagation medium to the optical transtnis sion means (10), and 
suitable for diverting, to said optical propagation medium ft^), the back-propagated 
signals (PI, P2, P3; R51, RS2, RS3) in the optical transmission me; ins fW), in which the 
backscattered signal suppression means are means (33) for disci iminating between a 
plurality of pump signals (PI, P2, P3) intended to be back-prop igated in the optical 
transmission means (W) and Rayleigh backscattering signals (I^i4r4't55L.4?S3), said 
discrimination means (^ being connected to the optical propagation medium (44) to 
suppress the Rayleigh backscattering signals (RSI, RS2, RS3) by fi .tering that passes the 
pump signals (PI, P2, P3) only, 

12. (currently amended) An optical signal processor device arranged for being fitted to 

means for optically transmitting an information-carrying signal ar d a back-propagated 
pump signal for amplifvine_„SAid infonnaUoi^f^'carrying signal, said device comprising 
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^means for suppressing backscattered signals in the optical transmission raeansi 

and b e ing choract g riz e d in that it compris e s : 

an optical propagation modium arranged for being connect sd in parallel with the 
optical transmission means, 

divertor means being arranged for connecting, in parallel, at two connection 
points, the optical propagation medium to the optical transmissicn means, the divertor 
means comprising two ci rculators, each disposed at one of the conrection points, to cause 
the information-carrying signal to travel in the optical transmissio i means, and to cause 
any back propagated signal to travel in the optical propagation meiium between the two 
circulators, 

at least a portion of tlie means for optically transmitting an information-carrying 
signal extendir^ between the two circulators, and 

wavelength discrimination means for discriminating betwisen asaid pump signal 
intend e d-to be bad e p r opagated ' ' in- the optical tronsjnission m aaas and a Rayleigh 
backscattering signal, these signals being diverted by the divertoj means to the optical 
propagation medium, said discrimination means being connocted to the optical 
propagation medium, between the two connection points, to suppress the Rayleigh 
backscattering signal by allowing only the pump signal to pass. 

13. (currently amended) An optical signal, processor device arranj;ed for being fitted to 
means for optically transmitting an information-carrying signal__a id_aJj.ack-]3rop.agated 
pimip signal for amplifying said information-carrying signal , said device comprisingj, 



PAGE 10I15*RCVDAT8/25I2Q0910:21:I)4 AM [Eastern Daylight Time]'SVR:USPT0€FXRF#6*D^ 



08/25/2009 09:54 2122925391 



EPSTEIN DR ANSEL BAZE 



PASE 11/15 



m eans for suppressing backscattered signals in the optical H ansmission means-aiMl 
b& ing ohfint e t&r iB ed jn that it oompriaog; -: 

an optical propagation medium arranged for being connect ed in parallel with the 
optical transmission means, 

divertor means being ananged for connecting, in parall ;!, at two connection 
points, the optical propagation medium to the .optical transmission means and being 
arranged for diverting to said optical propagation medium the. said back-propagated 
signals in the optical transmission means, 

at least a portion of the means for optically transmitting aiL information-carrying 
signal extending between the two divertor means, and 

discrimination means for discriminating between esaid pum 3 signal tt rtendgd to be 
backpropagated in th e optical propagation m e ans and a Rayleigh backscattering signal, 
said discrimination means being connected to the optical propagaticin medium to suppress 
by filtering th® Rayleigh backscattering signal and to allow only tit e said pump signal to 
pass, the signal discrimination means comprising a Bragg grating fiber whose reflection 
wavelength corresponds to the wavelength of tl ^ said Rayleigh backscattering signal 
derived from the information-carrying signal, 

14. (currently amended) An, optical signaJ processor device arranjred for being fitted to 
means for optically transmitting an information-carrying signal a ad a back-propagated 
pump signal for amplifring said information-carrying signal, said divice comprising: 

means for suppressing backscattered signals in the optical transmission meanSj, 
and being chafdct e rized in that it - eeiapfis e s t 
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an optical propagation medium airanged for being connect !d in parallel vAth. the 
optical transmission means, 

divertor means being arranged for connectit^, in parallel, at two connection 
pointSj the optical propagation medium to the optical transmission means and being 
arranged for diverting to said optical propagation medium tti©.said back-propagate d pump 
signals in the optical transmission means, 

at least a portion of the means for optically transmitting ai. information-carrying 
signal extending between the two divenor means, and 

discrimination means for discriminating between a said pump signal in t ondod to 
b e bnckpropagat e d in th e l aptieal - fi Fep ngation m e ans and a Rayleigh backscattering signal, 
sai.d discrimination means being connected to the optical propagattcn medium to suppress 
by filtering the Rayleigh backscattering signal and to allow only ^.- e said pump signal to 
pass, the signal discrimination means comprising a band-paiis s gnal centered on the 
wavelength of the Raman pump signal intended to be props gated in the optical 
transmission means. 

15. (new) An opti.ca), signal processor device according to claim wherein said means 
for optically transmitting the infoxmation-carrying signal are adapted to transmit a 
plurality of information-carrying signals propagating at different wiivelength and wherein 
said discrimination means are adapted to suppress a plurality of Riiyleigh backscattering 
signals each associated with a corresponding information-carrying signal while allowing 
a plurality of pump signals to pass, each punip signaJ being associated with a 
corresponding information-carrying signal. 
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REMARKS 

Claims 1, 2, 1 1 and 12 have been rejected under 35 USC l()2(b) as anticipated by 
Liang or alternatively, under 35 USC 103Cb) as unpatentable over Liang in view of 
Christodoulides, 

The Examiner has rejected the independent claims based on Liang either because 
Liang discloses all the features of claim 1 (considering that ths pump signal is not 
actually a feature of claim 1, see page 3 of the Office Action), or because the invention 
defined in the independent claims would be obvious in view of l^iang when combined 
with the pump signal of Christodoulides. 

All of the independent claims have been amended to recite the use of a pump 
signal is an explicit feature. Accordingly, the rejection based upor Liang as anticipation 
is clearly overcome. 

As to the rejection based upon obviousness, it must be first oointed out that Liang 
(and its Figure 3, in particular) relates to the case where two infonnation-carrying signals 
are transmitted in opposite direction (see e.g. column 2, lines 37-43 and column 9, lines 
36-49) and teaches that this simple use of counter-propagating signals would be sufficient 
to "significantly [reduce]" the Raman effect (see again column 2, lires 37-53). 

The teachings provided in Liang would therefore obviouslj not apply to a pump 
signal propagating in a dkection opposite from the information-carrying signal because 
the pump signal is meant to amplify the information -carrying signal. Accordingly, one 
skilled in the art would know that applicant's invention is significantly different from the 
signal solution previously used for an information-carrying signil such as taught by 
Liang. 
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As a result, th,ere is no teaching in Liang that would lead one to apply 
discrimination means to a diverted pump signal. 

Turning now to Chistodoulidesj this reference merely teacbss to use circulators to 
combine an information-carrying signal and a pump signal within ai optical fiber where a 
high pass filter is meant to remove noise (see e.g. column 4, line 52 to column 5, line 16). 
According to Chistodoulides, the filtering applies in the portion wtere the pump signal P 
and the information-carrying signal S are combined (see e.g. coluEun 5, lines 8-10) and 
Christodoulides therefore teaches away jfhDm the claimed invention where the wavelength 
discrimination means apply in a portion where the pump signal ha; been separated from 
the information-carxying signalj because of the divertor means. 

For the same reason, the proposed combination of the tvvc references would be 
mappropriate because Liang teaches to separate signals propagating in opposite directions 
whereas Christodoulides teaches to apply a same filter to signals propagating in opposite 
directions. 

Considering for completeness the ratlier specific embodiment of Figure 12 of 
Christodoulides, it may be pointed out that here again that this reference teaches away 
fiom the claimed invention as no filtering applies in path 74 used ty the pump signal, as 
opposed to the claimed invention where the discrimination meaiiij apply to the optical 
propagation medium where the pump signal is diverted by the diver or means. 

Accordingly, neither Liang nor Christodoulides could be <;onsidered to suggest 
the invention as now defined in the amended claims. 

New claim 15 has been presented. New claim 15 is dependent upon claim 1, as 
amended and therefore defines over the cited art for the same n)asons as claim 1 as 
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amended, noted above. Further, claim 15 requires that the discriminating means 
suppresses the Rayleigh backscattering signals associated wiih the coinesponding 
information-cairying signal while allowing the pump signals to paSii, 
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